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ABSTRACT 
 
 
Non-verbal behaviors may facilitate effective social interactions, which are crucial aspects 
of human life. Among non-verbal behaviors, interpersonal touch has an important role in 
social interactions because of its emotional impact. However, it has remained ambiguous 
how ethnicity and sex differences affect the interpretation of interpersonal touch in 
observed social interactions. In the present study, the impact of ethnicity and sex 
differences on the positive effect of a particular form of interpersonal touch - the 
handshake - were investigated. Subjects from two ethnic groups, Caucasian and East 
Asian, were asked to watch and rate a series of video clips illustrating guest-host 
interactions, which were preceded or not by a handshake. Four ethnicity types and the sex 
were manipulated in the creation of host characters. Three main findings were identified. 
First, ethnicity and sex differences modulated the evaluation of the general outcome of 
social interaction. Second, participant’s ethnicity modulated the positive effect of the 
handshake in social evaluation. Third, culture-related sex differences, especially with 
respect to the hosts, modulated the positive effect of the handshake in social evaluation. 
These results indicate that ethnicity and sex differences modulate observer evaluation of 
the outcome of general social interaction and also the positive effect of interpersonal 
touch. Further investigations using fMRI may offer additional explanations of the role of 
ethnicity and sex differences during social evaluations at a neural level. 
 
Keywords: Social interaction, Emotion Evaluation, Interpersonal Touch, Handshake, 
Ethnicity, Sex Differences 
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INTRODUCTION 
The Role of Interpersonal Touch in Emotion and Social Interaction 
Interacting with other people is regarded as one of the crucial skills for living in 
society. To interact successfully, observing non-verbal cues, such as facial expression, 
gesture, and touch, is as critical to understanding others’ attitudes, emotional states, and 
intentions as is the understanding of verbal cues (Bandura, 1976). A behavioral study 
performed by Mehrabian and Ferris (1967) investigated the proportion of non-verbal cues in 
a social interaction and showed that non-verbal behavior including body language comprised 
55 percent of face-to-face communication and was particularly important for interpreting the 
message from an interaction partner.  
Certain abilities to observe basic non-verbal interactions, such as approach and 
avoidance, and to interpret non-verbal cues in these interactions, develop at a relatively early 
age. Warneken and Tomasello (2006) reported that even 18-month-old infants were able to 
recognize experimenters’ needs and to help them by understanding gestures and eye contact. 
In a series of experiments, human infants demonstrated a superior ability to understand the 
observed non-verbal cues presented in various helping tasks when compared to that of the 
apes of a similar age (Wobber, Herrmann, Hare, Wrangham, & Tomasello, 2014). Thus, 
observing and interpreting non-verbal behaviors in different circumstances seem to be key 
factors leading to smooth social interaction, which is important for social learning. 
Among the non-verbal behaviors, touching plays a key role in understanding and 
responding to an interaction partner’s reaction. In our daily life, people exchange 
interpersonal touch frequently and in various forms, such as hugging, patting on the shoulder, 
or shaking hands to show their emotional intention toward the interaction partner(s). The 
affective aspects of haptic or tactile experiences from interpersonal touch have been 
investigated by several behavioral studies (Fisher, Rytting, & Heslin, 1976; Hertenstein, 
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Holmes, McCullough, & Keltner, 2009; Hertenstein, Verkamp, Kerestes, & Holmes, 2006; 
Martin, 2012; Silverthorne, Micklewright, Odonnell, & Gibson, 1976). A casual touch may 
yield positive responses or evaluations from the touched person (Fisher et al., 1976). For 
example, a previous study showed that participants reported more pleasant feelings toward 
the experimenters who greeted them (Silverthorne et al, 1976), as the amount of touching 
behavior increased. 
  Despite some exceptional cases intending harm or invading personal distance 
(Hertenstein et al., 2009; Martin, 2012), interpersonal touch tends to elicit better outcomes in 
social interaction because of its positive emotional impact (Erceau & Guguen, 2007; 
Gueguen & Fischer-Lokou, 2002; Hornik, 1992; Kleinke, 1977; Kraus, Huang, & Keltner, 
2010; Paulsell & Goldman, 1984; Willis & Hamm, 1980). Even a brief touch can facilitate 
positive reactions from social interaction — it has been shown that, when touched, people 
tended to return money (Kleinke, 1977), sign a petition (Willis & Hamm, 1980), and accept a 
request for looking after a large dog (Gueguen & Fischer-Lokou, 2002). There is also 
evidence that the effect of negative emotions in evaluating facial expressions (e.g. angry 
faces) is reduced by touch, and that the effect of positive emotions is enhanced by touch 
(Ellingsen et al., 2014). Especially, the positive influence of the handshake, as a formal type 
of touch, can also affect observed social interactions (Dolcos, Sung, Argo, Flor-Henry, & 
Dolcos, 2012). In sum, evidence from behavioral research demonstrates the positive 
emotional impact of interpersonal touch on social interaction. 
 In addition to behavioral studies, there have also been attempts to relate certain brain 
regions to the mechanisms of social behavior, and these studies have led to the identification 
of a so-called social cognition network (e.g., amygdala, superior temporal sulcus - STS, 
inferior frontal gyrus - IFG, etc.) (Adolphs, 1999; Adolphs, Tranel, & Damasio, 1998; Baron-
Cohen et al., 1999; Damasio, Grabowski, Frank, Galaburda, & Damasio, 1994; Leslie, 1987). 
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Mounting evidence from fMRI research has shown several brain regions that are involved in 
observing non-verbal behaviors of others, which has suggested a crucial role of these regions 
in social learning (de Gelder, 2005, 2009; Ebisch et al., 2011; Gallese, Keysers, & Rizzolatti, 
2004; Iacoboni et al., 1999; Keysers, Kaas, & Gazzola, 2010; Keysers & Perrett, 2004; 
Keysers, Wicker, Gazzola, Anton, & Fogassi, 2004; Meyer, Kaplan, Essex, Damasio, & 
Damasio, 2011; Rizzolatti, Fogassi, & Gallese, 2001). For instance, Rizzolatti et al. (2001) 
reported activation of visuomotor neurons premotor cortex (F5), inferior parietal lobule (PF), 
and superior temporal sulcus (STS) areas, when monkeys were observing the experimenters’ 
behavior. The F5 and PF areas in particular, indicated as the “mirror neuron areas”, 
responded to a wide range of body motions (i.e. mouth, hand, and foot actions). The “mirror 
neuron” regions found in Monkey correspond to human brain regions, including mid- and 
caudal parts of the STS, and the parietal cortex stretching to the premotor area. Observing 
other individuals performing non-verbal actions — even by listening to invisible movement 
— activates these regions (Keysers & Perrett, 2004). These results have provided support for 
emerging research on the neural components of observed social interaction, especially the 
case of interpersonal touch. 
Current findings from fMRI studies also suggest that even the observation of 
another’s touch activates not only primary (SI) and secondary somatosensory (SII) areas, but 
also a large brain network involved in emotion processing (Keysers et al., 2010; Keysers et 
al., 2004; Lucas, Anderson, Bolling, Pelphrey, & Kaiser, 2014; Meyer et al., 2011). 
Researchers have tested somatosensory activations evoked by emotional stimuli presented in 
a visual form and this was applied to the case of touching behavior (Bolognini & Rossetti, 
2013; Ebisch et al., 2011; Morrison, Björnsdotter, & Olausson, 2011; Rolls, Grabenhorst, & 
Parris, 2008; Rolls et al., 2003; Straube & Miltner, 2011). Particularly in the case of 
interpersonal touch, the right SI was selectively increased by scenes conveying affective 
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touch in a transcranial magnetic stimulation (TMS) study (Bolognini & Rossetti, 2013). The 
right SI has also been shown to be a region activated by empathy and perspective taking 
(Ruby & Decety, 2004), which shows that brain regions for observed touching experience are 
associated with emotions related to social interaction.  
As another example, Ebisch et al. (2011) observed cortical activations while the 
participants were watching a video of another’s somatosensory experience from either an 
object or an individual, or were experiencing themselves tactile stimulation from either an 
object or an individual. Overlapping areas activated by both visual and tactile experiences, in 
general, included the left hemisphere SII and the posterior superior temporal gyrus/sulcus 
(pST); the left posterior insula showed stronger activation with interpersonal touch than with 
touch by an object. Because the insula is related to emotional saliency, interpersonal touch — 
either observed or performed — seems to be associated not only with reasoning about others’ 
behavior but also with emotional responses during social interaction. These findings suggest 
the neural basis of the emotional effect of observed personal touch, which bolsters the results 
obtained from behavioral studies. 
 Collectively, behavioral and neural findings indicate the emotional effect of observed 
touch, an effective non-verbal behavior for social interaction. Interpersonal touch has been 
widely used as a non-verbal mean to convey and to understand the intention and emotion of 
interaction partners in our daily life. A line of behavioral studies has reported the affective 
role of interpersonal touch, especially of positive touch. Recent fMRI studies have also 
provided empirical evidence that demonstrates the influence of both direct and observed 
interpersonal touch on neural activity in relation to emotion and social interaction. As a 
general understanding of the components influencing social interaction, it seems to be 
obvious that interpersonal touch plays a major part in non-verbal communication during 
social interaction by conveying affect. 
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The Role of Ethnicity and Sex Differences in Interpersonal Touch 
 The importance of observed non-verbal behavior in social interaction has been 
described at both behavioral and neural levels. Interacting with others is a key part of daily 
social life, and either observed or direct interpersonal touch may lead to better social 
interaction. However, it should be noted that the emotional impact of interpersonal touch in 
social interaction can be modulated by other factors such as ethnicity and sex difference 
(Gallace & Spence, 2010).    
Role of ethnicity in interpersonal touch 
 Ethnicity, one of the strongest factors that influence human behavior, can be defined 
broadly as the social identity and internalized cultural values of an individual. While the term 
‘race’ emphasizes more the physical aspects among different racial ancestries, the term 
‘ethnicity’ focuses more on the psychological aspects developed by culture. In the present 
study, the term ‘ethnicity’ will be used in order to concentrate on the psychological meaning 
within it, and this term will determine the range of the investigation in the present study — 
i.e., the emotional impact of observed interpersonal touch on cross-cultural interaction. 
Individuals tied to the same ethnic backgrounds tend to share similar cultural values, beliefs 
and identity that together define a unique group (Chiao et al., 2010). As an example, 
Westerners in North America emphasize an independent attitude while Easterners in far 
Asian countries value an interdependent attitude (Choi, Nisbett, & Norenzayan, 1999). 
Cultural differences lying in one’s ethnicity may influence tendencies in behavior, evaluation, 
and reaction to others.  
Notably, the fact that ethnic diversity in the United States has been continuously 
increasing gives even more reason to try and understand the dynamics of social interaction 
between members of different ethnic groups. According to the U.S. Census Bureau, ethnic 
diversity in the U.S. has increased considerably from 2000 to 2010 (See Figure 1A.) For 
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example, the Hispanic/Latino population comprised 16 percent of the total U.S. population of 
308.7 million in 2010, making it the second-largest population among ethnic groups. The 
Asian population grew faster than any other major ethnic group between 2000 and 2010, by 
43 percent. It is estimated that by 2050, the U.S. population will be even more distributed 
across different ethnic groups. (See figure 1B.) The U.S. Census Bureau estimates that 
Hispanic/Latino population will increase from 16.7 percent to 30.1 percent. The Asian 
population is also expected to grow as much as 7.6 percent by 2050 from 4.5 percent.  
Given expectations of increasing diversity in the U.S., investigating aspects of the 
social interactions between members of different ethnic groups can give insight to possible 
ethnicity-related issues in the near future. If people do not understand the psychological 
characteristics of those from a different ethnic group, conflict in communication might arise. 
For example, when interacting with people from different ethnic backgrounds, the 
conventional norms that belong to one’s own ethnic background may prevent the accurate 
interpretation of others’ reactions. Negative emotional experiences prompted by 
misinterpreting another’s reaction may trigger negative biases toward individuals with a 
different ethnic background. As seen through several behavioral tests, including the Implicit 
Association Test (IAT), people are more likely to develop negative stereotypes of members 
of ethnic groups different from their own (Amodio & Devine, 2006; Greenwald, McGhee, & 
Schwartz, 1998; Smith-McLallen, Johnson, Dovidio, & Pearson, 2006).  
 Many behavioral and neuroscience studies have attempted to explain the factors 
involved in negative biases against other ethnic groups. For example, it has been shown that 
amygdala sensitivity is heightened by the presence of different ethnic groups (Lieberman, 
Hariri, Jarcho, Eisenberger, & Bookheimer, 2005). However, a recent research study has 
suggested that amplified activity in amygdala is driven by norm violation rather than by 
physical novelty based on another’s race (Schreiber & Iacoboni, 2012). Another study 
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compared the participants’ neural responses while watching a series of simple motions 
performed by individuals who belonged to two different social groups that shared similar 
physical appearance (i.e. Neo-Nazi Caucasian and the control). As the result of multivariate 
pattern analysis, liking/disliking of each social group was distinguished as the main factor 
that discriminated the activation patterns in the brain (Sobhani, Fox, Kaplan, & Aziz-Zadeh, 
2012). A participant’s personal attitude (e.g. Interdependent vs. Independent) was also 
important in determining his or her own “appropriate” physical distance from other ethnic 
group members (Soliman, Gibson, & Glenberg, 2013). In sum, negative biases toward the 
members of other ethnic groups seem to be largely influenced by emotional and social factors 
in provided contexts. 
 More neural evidence was suggested to clarify the mechanism of negative bias 
toward different ethnic groups. In Beer et al. (2008), automatically induced negative 
associations for target ethnic groups (e.g. African-Americans) were significantly linked to a 
heightened activity in the insula, a region originally involved in emotional saliency but which 
is also known to process negative emotions especially from social contexts. Furthermore, a 
line of recent studies has reported that the anterior cingulate cortex (ACC) and the inferior 
insular cortex, regions involved in processing empathy, selectively responded to painful 
expressions of people from the same ethnic groups as the test subjects (Xu, Zuo, Wang, & 
Han, 2009; Zuo & Han, 2013). As shown in another study (Avenanti, Sirigu, & Aglioti, 
2010), implicit biases also modulated the reactivity of sensorimotor resonance with another’s 
pain — vicarious sensory mapping was not found when seeing the pain of a member of 
another ethnic group. This selectivity in sensorimotor activation shown for inside or outside 
the ethnic group appeared to depend on the magnitude of intergroup disliking and/or 
prejudice (Bruneau, Dufour, & Saxe, 2012; Gutsell & Inzlicht, 2010). According to the 
empirical evidence from these recent findings, both somatosensory activation and other 
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emotion-involved brain regions seem to take part of the neural process during intergroup 
conflict between ethnic groups. 
A few studies have also investigated what reduces the negative effect of cultural 
biases toward other ethnic groups. According to Castillo and Mallard (2012), providing 
appropriate information about an ethnic background can mitigate cross-cultural biases toward 
unfamiliar non-verbal behavior performed by persons with that ethnic background. In 
addition to this, focusing on another ethnic group member’s painful feeling rather than the 
person’s race has been shown to increase the activation in ACC and anterior insula (AI), 
regions that had been shown to be involved in empathic response (Sheng & Han, 2012; 
Sheng, Liu, Li, Fang, & Han, 2013; Valentini, 2010). In line with the results from 
neuroscience studies, behavioral evidence demonstrated that the tactile experiences from 
interpersonal touch have a role in reducing the effect of negative biases. Seger, Smith, Percy, 
and Conrey (2014) suggested that interpersonal touch attenuated implicit bias toward the 
culturally out-group members. In this study, a female experimenter, either African-American 
or Asian, either touched or did not touch the non-black participants before the evaluative 
priming task of ethnicity. In the touched group, the mean of the scores from the evaluative 
priming task was significantly higher than those of the non-touched group. Despite the 
endeavor to elucidate the factors attenuating culture-related negative biases so far, more 
empirical evidence is needed to clarify the relationship between the cross-cultural interaction 
and the positive impact of interpersonal touch.  
With regard to the cultural gaps between societies, the detailed characteristics (i.e. 
degree, type, location, etc.) of interpersonal touch also can vary by different ethnic 
backgrounds (Hertenstein & Weiss, 2011). For example, even among the countries 
categorized as having the same Western background, the frequency and degree of 
interpersonal touch vary. Individuals in Mediterranean countries (e.g. Italy and Greece), for 
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instance, tend to display more interpersonal touch in daily interaction than residents in 
Western Europe (e.g. England and Netherlands). In Mediterranean cities, it is common to 
observe people kissing or hugging each other when they meet, greet, or say goodbye to each 
other, but such behavior is less frequently observed in North American cities. Moreover, in 
East Asian society, touching others in public is typically far more restricted than in Western 
society. This restrictedness of touching behavior is particularly noticeable in East Asian 
societies such as China, Korea, Japan, and Taiwan (Nisbett, Peng, Choi, & Norenzayan, 
2001). For example, a study by McDaniel and Andersen (1998) showed that the frequency of 
touch at the departure gate of an international airport was the lowest between East Asians 
when compared to people of other ethnic backgrounds. 
If interpersonal touch mitigates negative biases toward other ethnic groups, which 
types of touch have a similar positive effect on cross-cultural interaction between any ethnic 
groups? Would a particular type of interpersonal touch be generally effective enough when 
observed within a sociocultural context? Considering the possibility that a culture-oriented 
gesture might evoke misunderstanding in members of other ethnic groups, further 
investigation is needed to explore the ethnic influence on types of interpersonal touch. 
Observing a specific form of touch (i.e. handshake) has been shown to enhance the positive 
effect of approaching behavior (Dolcos et al., 2012), but the impact of ethnicity on the 
evaluation of interpersonal touch under observation settings has yet to be clarified.  
Role of sex differences in interpersonal touch 
 Sex difference is another obvious factor that influences a wide range of human 
behavior. Many neuroscience studies in the last decade have supported the importance of the 
impact of sex differences, especially in the domain of emotional sensitivity (Cahill, 2014; 
Canli, Desmond, Zhao, & Gabrieli, 2002; Denkova, Dolcos, & Dolcos, 2012; Ingalhalikar et 
al., 2013; Iordan, Dolcos, Denkova, & Dolcos, 2013; Vangelisti, Pennbaker, Brody, & Guinn, 
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2014). Increased emotional sensitivity in women also can be found in the processing of 
somatosensory stimulation (pain, object touch, etc.). According to research Benson et al. 
(2014), women tend to be more sensitive to anticipated somatosensory stimuli than men. For 
instance, conditioning stimulus (CS+) presentation induced stronger insula activity in women 
than in men during pain conditioning; during extinction, women showed less activation of the 
posterior cingulate cortex than men did. According to the study performed by Nakatani, 
Kawasoe, and Denda (2011), in evaluating the pleasantness of a touching experience, female 
participants tended to report a greater unpleasantness than did male participants from 
touching random patterns of a surface, a result which was based on the prior detection of the 
characteristics of a microgeometric surface. In sum, this evidence suggests that women’s 
emotional sensitivity to somatosensory experience could be a factor to differentiate the 
response to interpersonal touch.  
Stronger empathic response shown in emotional tasks is another aspect of emotional 
sensitivity in women (Derntl et al., 2010; Groen, Wijers, Tucha, & Althaus, 2013; Rueckert 
& Naybar, 2008). In an fMRI study, women, who tended to report themselves more empathic 
than men, showed stronger amygdala activation while performing empathic tasks (Derntl et 
al., 2010). In a recent ERP study performed by Groen et al. (2013), women showed higher 
anterior N2 and parietal LPP amplitudes than men did when viewing pictures depicting either 
emotional or neutral humans contrasted with pictures depicting either emotional or neutral 
scenes (e.g. environments, natural events, animals, etc.). Both N2 and LPP components were 
associated with self-reported affective empathy; anterior N2 was involved in positive 
emotions, while parietal LPP was involved in negative emotions. Regarding the affective 
values conveyed by touching behavior, certain sex differences in emotion might be associated 
with the pattern and outcome of interpersonal touch. 
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 Reviewing the previous studies, emotional sensitivity in women seems to be 
implicated in performing interpersonal touch in social interactions. Women generally tend to 
exchange touch more than men, both with the same sex and with the opposite sex; also, 
female touch has been shown to be generally regarded, by both men and women, as more 
pleasant than male touch (Hertenstein & Keltner, 2011; Stier & Hall, 1984). Considering the 
positive emotions elicited by interpersonal touch during social interaction, emotional 
sensitivity might lead female “touchers” to exchange touch more frequently than men. At the 
same time, men have shown greater avoidance of same-sex touch than women. For example, 
both men and women rated a touch from a man as more unpleasant compared to a touch from 
a woman.  
 Despite a couple of studies having shown how sex differences were revealed during 
interpersonal touch, it is still not very clear how ethnicity influences the effect of sex 
differences in emotional sensitivity to interpersonal touch. Furthermore, gender roles 
established in a particular culture of a society may affect the sex differences seen in touching 
behavior, either to enhance or impede social interaction (Hertenstein & Keltner, 2011). For 
example, men often initiate touching behaviors more than women in masculine cultures (e.g. 
Japan and other countries in Western Europe), while women initiate interpersonal touch 
equally or more frequently than men in feminine cultures (e.g. Scandinavian countries). In 
more feminine or androgynous cultures, such as Costa Rica, researchers have also observed 
much higher levels of touching and embracing behavior than in other countries (Hertenstein 
& Weiss, 2011). However, evidence for culture-related sex differences is not enough to 
demonstrate more detailed patterns in social interactions performed at an individual level. 
Thus, it is necessary to conduct a closer examination of the impact of sex differences on 
touching behavior, especially in a sociocultural context. 
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The Role of Ethnicity and Sex Differences in Handshaking Behavior 
 Previous research highlights the emotional importance of interpersonal touch in 
enhancing social interaction. However, it is also important to examine the detailed ways in 
which emotional response is impacted by sociocultural and sexually differentiated aspects of 
touching behavior. Hertenstein and Weiss (2011) claimed that attributions of sensitivity to 
sociocultural aspects of specific touching behaviors should be taken into account in empirical 
methodology. This approach may include measuring how the emotional impact of 
interpersonal touch can be modulated by an interactant’s ethnicity and sex and by narrowing 
down the scope of the question to the individual level. This method will be the basic notion 
of the present study.  
 A handshake, a formal form of touch originating in Western society, was deemed an 
appropriate stimulus for the purpose of this investigation. First of all, shaking hands is now a 
typical greeting in almost all of the contemporary societies, especially in formal contexts 
such as business or political settings (Hall & Hall, 1983). Second, despite its universality, 
handshaking behavior can be regarded differently depending on the cultural context. For 
instance, handshaking is often used even in informal contexts in Western societies, especially 
during initial interactions, while it is not used in East Asian societies except in formal 
contexts. Third, handshaking behavior is one of few types of interpersonal touch that yields 
positive emotions within the same sex — even from male-male touch. According to a study 
performed by Hertenstein and Keltner (2011), 40 percent of male participants chose 
handshake between two men when they were asked to encode “happiness” as a form of touch. 
Furthermore, firm handshakes were mostly associated with positive personality traits such as 
extraversion and conscientiousness, which influenced subjects’ first impressions in initial 
social interaction (Chaplin, Phillips, Brown, Clanton, & Stein, 2000; Shipps & Freeman, 
2003). Fourth, because of its formal characteristics, a handshake is one of the most widely 
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witnessed touching behaviors, not only in daily interactions but also in the media. Overall, 
given the present study’s aims to investigate the role of ethnicity and sex differences in 
observed interpersonal touch, manipulation of handshake was appropriate and suitable. 
 A previous study (Dolcos et al., 2012) has also demonstrated the positive effect of the 
handshake in observed social interaction, at both behavioral and neural levels. Participants 
were asked to watch a series of short video clips showing guest-host interactions, either with 
or without a handshake, and to evaluate aspects of the social interactions (i.e. the host’s 
competence and trustworthiness, as well as the test subject’s interest in doing business with 
the host). When a handshake was present, the positive evaluation of the approaching 
behaviors increased, and the negative evaluation of avoiding behaviors decreased. Also the 
nucleus accumbens (NAcc), a region involved in social rewards, was activated when a 
handshake was present. These results establish the research ground of the present study, by 
strongly supporting the importance of handshake in the evaluation of observed social 
interactions. 
 With respect to the examination of sociocultural aspects related to handshake, what 
should be considered first is to elucidate the role of handshake in interpersonal 
communication and its importance across different cultures. In Western history, handshaking 
has been used as a signal of mutual agreement between two combatants and has been 
regarded as a male activity. A firm handshake has held more importance to men when 
evaluating the personal traits of an interactant at the beginning of a relationship (Chaplin et 
al., 2000; Shipps & Freeman, 2003). Men also have been shown to become accustomed to 
shaking hands at an earlier age than women, and they tend to consider it as a typical form of 
interpersonal greeting (Chaplin et al., 2000). It can therefore be assumed that a handshake is 
likely to work as a social norm for interpersonal communication, especially among men from 
Western societies. According to Bernhard, Fischbacher, and Fehr (2006), a social norm can 
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be defined as a “standard of behavior that is based on widely shared beliefs about how an 
individual group member [seeks to] behave in a given situation.”  
 Breaching a social norm represented by a gesture can cause strong negative emotional 
reactions toward the norm violator. Reflecting on previous research (Castillo & Mallard, 
2012), norm violation in interaction may be expected to cause negative biases unless 
supplementary information is provided. Considering that a handshake is construed as a 
conventional form of interpersonal communication between Western men, omitting a 
handshake during an initial interaction might evoke negative emotional assessment of the 
other interaction partner. The characteristics of the handshake as a social norm not only 
involve cultural differences, but can also be extended to the domain of relevant sex 
differences regarding interpersonal touch based on its original use (i.e. showing an agreement 
between two male combatants). In this sense, the handshake is an appropriate stimulus when 
investigating the influence of cultural and sex differences on interpersonal touch.    
 So far, the rationale for adopting the handshake, as a non-verbal interpersonal touch 
often used in social interaction, has been described. In the rest of the introduction, the main 
purpose of the present study will be articulated by providing the detail of the rationale for 
investigating the impact of ethnicity and sex differences on the effect of handshaking.  
Rationale for investigating the impact of ethnicity on handshake 
Investigating the impact of ethnicity on handshake can be one possible way of 
approaching the issue of negative biases that might cause intergroup conflicts among 
different ethnic groups. Because of its Western origin and influences from that origin, the 
handshake can be an especially effective mean to investigate emotional aspects of cross-
cultural interactions due to its characteristic as a social norm. Despite the positive effect of 
handshake as an interpersonal touch, cultural gaps in recognizing the role of handshake may 
lead people to develop negative impressions of people from other ethnic backgrounds and 
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eventually bring out negative outcomes from social interactions, depending on contexts (e.g. 
team communications, business contracts, political negotiations, etc.). Although a handshake 
is generally used for initiating social interactions in formal contexts in most contemporary 
societies, its impact as a social norm can be more apparent in Western culture, especially in 
Western Europe and North America, rather than in other countries. Furthermore, East Asian 
societies tend to touch others less frequently in public and this tendency is reflected in their 
traditional greeting used in formal interaction, the bow, instead of shaking hands (Singh, 
McKay, & Singh, 1998). Thus, it can be anticipated that people who grew up in East Asian 
culture might not be as sensitive to the social meaning of the handshake as Westerners. For 
East Asian people, the negative impact caused by omitting a handshake might not be 
recognized, which could lead their Western counterparts to misunderstand their intentions in 
a social context. With respect to the increasing East Asian population in the U.S., this cultural 
difference might lead to problems in cross-cultural communication. Thus, investigating the 
impact of ethnicity on the evaluation of the handshake can improve the understanding of how 
a generally used non-verbal medium for communication elicits either positive or negative 
results of social interaction in varied contexts. 
 Given that the handshake is also easily observed in many interactions via media, it 
also becomes important to pay attention to its concomitant effect in observed social 
interaction. Observation is one of the most effective ways to learn appropriate behavior for a 
particular circumstance, reducing trial and error in direct experiences (Bandura & Barab, 
1971). By evaluating social information through observation, one can determine what should 
be an appropriate behavior for a specific context and then reproduce it in the same 
circumstance. As observing others has importance in recognizing adequate reactions to social 
interaction, an individual’s evaluation of an observed interaction becomes a possible 
indicator of that individual’s actual response in the same social context in future (Bandura, 
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1976). Relying on this view, if an individual evaluates the absence of handshake negatively 
in an observed interaction, it is likely that the individual will maintain the same tendency in a 
real interaction.  
Considering the Westerners’ familiarity toward the handshake and expectations 
surrounding it, their evaluation of an interaction could be sensitive to the presence of the 
handshake; impressions that the interactant does not share the same social convention (i.e. 
handshake) might trigger implicit. Thus, testing the impact of ethnicity on the handshake in 
interaction could clarify the process of bias formation in cross-cultural interaction. 
Considering that negative stereotypes and biases toward other ethnic groups may hinder 
effective communications and potentially lead to problems in U.S. society in the near future, 
the current study could contribute to finding a solution by demonstrating the effects of 
ethnicity on a typically recruited gesture for initiating daily interaction, the handshake. 
Rationale for investigating culture-related sex differences in handshake 
 Sex differences should be considered in investigating the impact of handshake. 
However, there have not been many studies that investigate how men and women evaluate 
the handshake differently. Considering the sociocultural aspect of handshaking, it seems to be 
reasonable to investigate culture-related sex differences involved in handshake. Hence, as a 
part of the present study of handshake, sex differences will be included as a factor to be 
examined within the context of ethnicity. In terms of sex differences regarding interpersonal 
touch, it should be noted that a handshake is more likely to be a male activity, as women do 
not engage in shaking hands as much as men do, especially in Western societies. Hence, it 
can be assumed that the handshake effect may be stronger when Western men do not shake 
hands in initial interactions. However, the same assumption about the handshake cannot be 
applied to East Asians because they do not adopt the gesture in the same way as Westerners, 
so the East Asian’s sex differences in response to the handshake may be different from 
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Westerners. Based on that, it is expected that sex differences found in interpersonal touch 
would possibly be modulated by ethnicity, based on the evidence from previous touch studies 
(e.g., Hertenstein & Weiss, 2011). Extending the investigation to the domain of sex 
differences, the present study will be more complete in providing a better understanding of 
the impact of ethnicity on the handshake effect. 
 In sum, the importance of investigating the impact of ethnicity on the handshake 
effect has been stated, with an emphasis on observed social interactions. As part of the 
relevant literature reviewed, culture-related sex differences were also addressed. The goals 
and hypotheses of the present investigation will be presented in detail below. 
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Goals and Hypotheses 
The present study focused on how ethnicity and sex differences varied in context 
influence the emotional impact of interpersonal touch in observed social interaction. The 
choice of interpersonal touch for the study was based on four criteria: A stimulus should (1) 
be in the form of gesture common to many societies, (2) be regarded and interpreted 
differently in different sociocultural contexts, (3) have an affective impact in social 
interaction as shown in previous touch studies, and (4) have comparable valence/magnitude 
of emotional effect when either performed or observed. The handshake, a widely used gesture 
originating in Western culture, met all four criteria, and hence it was adopted as a stimulus in 
the present study. 
There were three main goals in the present study, as follows. The first main goal was 
to investigate how an individual’s ethnicity and sex modulate the effect of observed non-
verbal social interaction in a specific context (i.e., a business setting). As an example of non-
verbal social interaction, approach and avoidance were chosen because they illustrate basic 
patterns in social interaction. In addition to the participant’s ethnicity and sex, the observed 
interactant’s ethnicity and sex in interacting behaviors were also added as independent 
variables. Examining the interaction between the observed interactant’s ethnicity and sex and 
the participant’s own ethnicity and sex was also expected to illuminate the process of forming 
negative biases in cross-cultural interaction — these two levels of investigation were equally 
applied to the other two goals described below. After examining the differences related to the 
general form of social interaction (e.g. approaching or avoiding attitude), then the 
investigation was narrowed down to the positive effect of a particular form of interpersonal 
touch - the handshake.  
  The second main goal was to investigate how ethnicity modulates the positive effect 
of handshake (or “the handshake effect”), in a specific social context. It was proposed that 
	  19	  
cultural discrepancies ingrained in a specific gesture could affect reactions in the social 
interaction. In the case of the handshake, it was expected that an individual from Western 
society might regard the handshake as an implicit social norm while an individual from 
Eastern society may not. This goal aimed to clarify how this ethnicity difference influences 
the positive factor of the social interaction — the handshake.  
The third main goal was to investigate how sex differences and their interaction with 
ethnicity are involved in the handshake effect. As handshake has been regarded as a 
distinctively Western male activity, its impact on Western women may be differentiated 
when compared to men. However, the same dissociable effect of handshake in sex 
differences was not expected in East Asian groups because handshaking has not been a 
common way of greeting in East Asian society. This goal targeted the clarification of possible 
cultural discrepancies in regarding handshake. 
To achieve these three goals, the present study examined the participants’ (both males 
and females) evaluation of observed social interaction, initiated either with or without a 
handshake in an experimental setting. Although many previous interaction studies were 
conducted in a natural setting (Gueguen & Fischer-Lokou, 2002; Kleinke, 1977; Paulsell & 
Goldman, 1984; Willis & Hamm, 1980) and benefited from observing actions in real life, 
such natural settings might not have allowed enough control (Hertenstein & Weiss, 2011). To 
address this issue of lack of control in previous studies conducted under natural settings, the 
present study adopted an experimental design (Dolcos et al., 2012) that allowed participants 
to observe a series of movie clips including whole-body dynamics of guest-host virtual 
interactions in a specific social context, which took advantage of a well-controlled physical 
environment. Furthermore, the movie clips were created through a computer program that 
allowed for control over the depiction of the aspects of the human body, and this enabled 
experimenters to finely control and adjust details important relevant to social interaction (e.g. 
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interactant’s sex, ethnicity, appearance, etc.). In that sense, the present study is able to 
address possible limitations of the previous studies performed in natural settings.  
 Based on the evidence from previous studies concerning the role of sociocultural 
factors on interaction, our first prediction was that participants’ ethnicity and sex differences 
would affect the evaluation of a general form of social interaction (i.e. approaching or 
avoiding behavior) — i.e., Western participants might give higher evaluations for negative 
reactions of hosts than East Asian participants. The level of emotional response might be 
differentiated between Caucasian (i.e. North American in the present study) men and women. 
The second prediction was that ethnicity would affect the evaluation of the effect of the 
handshake — i.e., Caucasian participants would appreciate the host’s handshake more than 
their East Asian counterparts, due to cultural differences in using the handshake. Finally, we 
also explored the possibility that culture-related sex differences would influence the effect of 
the handshake — i.e., Caucasian men would reveal more sensitivity to omitting the 
handshake because of their cultural habituation to handshaking. 
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Figures 
 
Figure 1. Increasing diversity in United States. (A) Map showing the percentage of increased 
diversity from 2000 to 2010; (B) Expected distribution of U.S. population by ethnicity, from 
2010 to 2050. 
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METHODS 
The experimental procedures of the present study were divided into two parts: (1) 
validation of the ethnic properties incorporated in the stimuli and (2) the main experiment. 
Validation of the Ethnic Properties of Stimuli 
Stimulus Creation. Stimuli were created by using Poser 7.0 
(www.poser.smithmicro.com/poser.html) and presented using the CIGAL software 
(Voyvodic, 1999) (www.nitrc.org/projects/cigal). Ten-second video clips included two 
whole-body dynamic characters in a business setting: a guest, and a host business 
representative. To explore the difference in responses toward people sharing similar or 
different ethnic properties (e.g. appearance, culture, etc.), across all trials, half of the hosts 
were Caucasian and the other half were non-Caucasian. However, the concept ‘non-
Caucasian’ was seen as a broad category embracing several different ethnic groups, and it 
was considered that it would not be sufficient to demonstrate subtle but important details in 
each ethnicity. Thus, non-Caucasian hosts were additionally separated into three ethnic 
groups, based on their cultural backgrounds and on the distinctiveness of physical properties 
(e.g., the tone of skin color, the hair color, etc.): East Asian, South Asian (i.e., Indian), and 
African-American.  
The total ratio of the ethnic backgrounds for the hosts was 8 Caucasian: 3 East Asian: 
3 South Asian: 2 African-American, which was equally counterbalanced across all types of 
conditions. To incorporate ethnicity as a condition, face pictures of actual people from four 
different ethnic backgrounds were implemented into the facial texture of Poser 7 to create the 
host characters. Each character’s sex was also implemented by modifying facial and body 
features. Half of the host and half of the guest characters were assigned as females and the 
other half were assigned as males. The sex of the guests/hosts was pseudo-randomized across 
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the trials. Four types of pairings (i.e. female-male, female-female, male-female, male-male) 
were included with the same proportion. 
A total of 160 video clips were created and validated. The video clips were divided 
into 80 female and 80 male hosts, after which they were divided again by their ethnic 
backgrounds. For both female and male hosts, 40 Caucasians, 15 East Asians, 15 South 
Asians, and 10 African-Americans were assigned. To reduce participants’ fatigue during the 
experiment, the video clips were separated into 8 runs. Each run contained 20 trials and lasted 
6 minutes. The order of the stimuli in each run was also pseudo-randomized, so that no more 
than three trials of the same type were presented in a row.  
Participants. A total of 27 participants were recruited to validate ethnic properties of the host 
characters. Separating by sex, there were 14 males and 13 females; separating by ethnic 
backgrounds, there were 17 Caucasians, 4 East Asians, 3 South Asians, and 3 African-
Americans. This validation was also conducted with 43 Caucasian (22 males) and 44 East 
Asian (22 males) participants additionally recruited for the purpose of running the main 
experiment. To avoid any possible biases linked to priming effects, all validation sessions 
were run solely or only after the main experiment. All participants had no history of 
neurological, psychological, or psychiatric illness. The experimental protocol was approved 
by the Institutional Review Board at the University of Illinois at Urbana-Champaign and all 
participants provided written informed consent prior to their participation in the study.  
Validation Procedure. Ethnic properties of the host character were validated by behavioral 
ratings from the participants. For this task, all 160 video clips were presented to the 
participants. After the video clip was viewed, a screen to rate the ethnic properties of the host 
character was displayed for 2 seconds. While the rating screen was on, participants were 
asked to evaluate the host’s ethnic background by using a keypad on the right side of the 
keyboard (the scale was from 0 to 9, with “0” = “Obviously non-Caucasian” and “9” = 
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“Obviously Caucasian”). Except to the initial testing in 8 pilot participants, the order of the 
ethnic properties in character stimuli in the remaining 98 participants was counterbalanced. 
This counterbalanced version of the character stimuli was also used for the main experiment.  
To validate the ethnic properties of the host characters, a t-test to compare the average 
rating for Caucasian and non-Caucasian hosts was performed. The median value of the 
average rating across all stimuli was 4.70; the average rating for Caucasian host characters 
was 7.44 (SD=0.29), and for non-Caucasian host characters was 2.03 (SD=0.27). Within non-
Caucasian categories, the average rating for East Asian hosts was 2.90 (SD=0.28), for South 
Asian hosts was 1.79 (SD=0.27), and for African-American hosts was 1.10 (SD=0.20). 
According to a paired samples t-test, a significant difference in rating was found between 
Caucasian and non-Caucasian host characters [t(113)=17.445, p<0.0001]. Separated by 
participant’s ethnicity (i.e. non-Caucasian group and Caucasian group), the average ratings 
for Caucasian/non-Caucasian host characters were compared within each group. Still, the 
difference in ethnic properties incorporated in host characters was significant in both non-
Caucasian [t(52)=8.588, p<0.0001] and Caucasian participants [t(60)=18.682, p<0.0001]. 
Hence, this result showed that differences in the hosts’ ethnic properties were significantly 
obvious, regardless of the participant’s ethnicity. These results confirmed that the ethnic 
properties were successfully implemented in stimuli for the purpose of the main experiment.  
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Main Experiment 
Participants. Eighty-eight subjects (44 Caucasians, 22 males, and 44 East Asians, 22 males), 
recruited through the SONA Psychology subject pool or from other on-campus subject pools, 
participated in the main experiment. Participants recruited from SONA were compensated 
with research credit hours, and participants recruited from other on-campus subject pools 
were compensated financially. East Asian background of subjects was chosen as a 
counterpart to Westerners primarily because of the distinctiveness in cultural distance, and 
particularly in relation to the familiarity with handshake as a greeting to initiate interaction.  
 To determine each participant’s ethnicity, two screenings were used: (1) a 
prescreening demographic questionnaire based on the participant’s self-report, and (2) the 
SONA screening. The ethnicity categories used in the prescreening questionnaire were: 
White (not of Hispanic/Latino origin; this includes Europe, North America, or the Middle 
East), First Nations origin, Asian or Pacific Islander (this includes Far East, Southeast Asia, 
the Indian subcontinent, or the Pacific Islands), Hispanic/Latino, and Black (African-
American). Participants’ native and second languages were also recorded. In the SONA 
screening, the option for national origin was further specified in the case of East Asian 
participants: China, Japan, Korea, Taiwan, and Vietnam. In addition, East Asian participants 
had to be international students, and their overall period of living in the U.S. was restricted to 
between 1 and 3 years. The majority of East Asian participants in the study were from China 
and Korea. Except for two participants, all of the East Asian participants reported themselves 
as multilingual. Instructions were given until the participants claimed their clear 
understanding of the tasks. 
 In the case of the Caucasian participants, there was no option for specified ancestry, 
but international students (e.g. students from European countries) were not eligible for the 
study, and the overall period of living in U.S. was restricted to a minimum of 12 years. The 
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questionnaires did not include questions about the ethnic backgrounds of their family 
members and previous countries they lived in. Both groups of participants had no history of 
neurological, psychological, or psychiatric illness. The experimental protocols were approved 
by the Institutional Review Board at the University of Illinois at Urbana-Champaign and all 
participants provided written informed consent prior to their participation in the study.  
Task and Design. For the main experiment, participants were asked to focus on the non-
verbal social interaction between a guest and a host in a business setting as shown in video 
clips. Half of the guests were female and the other half were male; the ethnicity of the guests 
was Caucasian in all trials. In each video clip, the guest was either greeted by a host (social 
interaction condition) or saw a cardboard display with a host’s image (control condition – the 
same ethnic category and proportion as social interaction condition were applied). In the 
social interaction condition, hosts showed a behavior either encouraging (approach condition) 
or discouraging (avoidance condition) further social interaction with the guests. In the 
approach condition, hosts stepped toward the guests with friendly gestures (i.e. open 
arms/smiling face), whereas in the avoidance condition, hosts stepped away from the guests 
with “closed” expressions (i.e. crossed arms/frowning face). In half of the trials, a handshake 
preceded the social interactions. The duration of each condition was the same, and so also 
was the quantity of motion between approach and avoidance.  
One hundred and sixty movie clips with validated ethnic properties were used for the 
main tasks. For the social interaction condition, 64 video clips were assigned for hosts’ 
approaching behavior, 64 for avoiding behavior, and 32 for control (i.e. a cardboard poster 
instead of the ‘real’ host character). Handshake conditions preceded either the approach or 
the avoidance condition - the duration and the quantity of motion between handshake and no-
handshake condition was the same. A total of 64 videos (i.e. 32 for approach and 32 for 
avoidance) were assigned to the handshake condition and 64 for the no-handshake condition. 
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The order of the handshake and no-handshake trials was counterbalanced across participants. 
The main task was separated into 8 runs with 20 trials each as in the validation procedure. 
After the experiment, participants filled out a short debriefing questionnaire. 
Procedure. Participants signed consent forms and completed a demographic questionnaire 
before performing the main experiment. Then, participants were informed that they would 
watch video clips that contained a series of social interactions in business settings. 
Immediately after each video clip was presented, 3 rating screens appeared, asking for 
evaluations on the following aspects: Competence, Interest (in doing business with the host), 
and Perspective-taking Success. Competence measured the degree to which the hosts 
appeared competent in the situation. Interest measured how much the participant was 
interested in doing business with the host in the video clip. Perspective-taking success was a 
self-evaluation on how effectively the participant watched either from a first-person point of 
view (i.e. identifying themselves as a guest) or from a third-person point of view (i.e. simply 
observing the interaction as a bystander), which was used as a manipulation check. The 
ratings for perspective-taking success as a manipulation check were not included in the 
present analyses because the scale was not related to the purpose of the present investigation. 
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Data Analysis 
To test the impact of ethnicity and sex differences on non-verbal social interactions 
with the handshake, a mixed design ANOVA was performed for the analyses using SPSS: 
For between-subject factors, the participant's ethnicity (Caucasian vs. East Asian) and sex 
(male vs. female) conditions were chosen. For within-subject factors, the type of social 
interaction (approach vs. avoidance), the presence of handshake (handshake vs. no-
handshake), the host’s ethnicity (Caucasian vs. East Asian — which was the same as 
recruited participant’s ethnic group, Caucasian and East Asian), the host’s sex (male vs. 
female), and the type of evaluation (host’s competence vs. participant’s interest) conditions 
were chosen. The dependent variable was the average of each participant’s ratings for host’s 
Competence and participant’s Interest. In sum, a total of 2 between-subject factors and a total 
of 5 within-subject factors were selected for the following statistical analyses.  
In most cases, the conditions did not exceed 3-way ANOVA because of the power 
determined by the number of trials for each condition. For instance, except for the control, 
the total number of trials allocated to each social interaction condition was 64; when adding 
the handshake/no-handshake condition, the number of trials including all assigned conditions 
was reduced to 32; when adding the host’s ethnicity, the number of trials was reduced to 16. 
Most of the analyses tried to include at least 16 trials per each condition; however, 
exploratory analyses were also performed with 8 trials per each condition, which was 
regarded as a minimum. To prevent possible type I errors due to multiple comparisons from a 
single dataset, the critical p-value was adjusted based on the number of comparisons in each 
analysis (i.e., the critical p-value for 2-way ANOVA was set as 0.05/2=0.025, and for 3-way 
ANOVA was set as 0.05/3=0.017). As a post-hoc test, the Bonferroni correction was adopted 
to compare the main effect of each level in a condition.  
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Figures 
 
 
Figure 2. Diagram of the overall experimental procedure: (A) Stimulus validation and (B) 
Main experiment. In (A), actual faces were adopted to create host characters’ faces. 
Following the creation of stimuli (bottom left), the participants were asked to view the video 
clips and rate the ethnic properties of the host characters, on a scale from 0 to 9. In (B), 
participants were asked to view the same video clips including the guest-host interaction but 
to make 3 evaluations (i.e., the host’s Competence, the participant’s Interest in doing business 
with the host, and the Perspective-taking Success.), on scales from 1 to 5. 
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RESULTS 
The Impact of Ethnicity and Sex Differences on Non-verbal Social Interaction 
Caucasian participants showed greater sensitivity to avoidance behaviors 
displayed by East Asian hosts  
For the first hypothesis, the impact of ethnicity and sex differences on non-verbal 
social interaction (SI) were investigated. Differences between the two ethnic groups were 
tested by using a mixed 2-way ANOVA (approach vs. avoidance) x (Caucasian vs. East 
Asian participant). There was no significant difference between the two ethnic groups 
[F(1,86)=0.091, p=0.763, partial η2=0.001]. However, the main effects of both conditions 
were significant. In the social interaction condition, a significant difference was found 
between the approach and avoidance conditions [F(1,86)=244.822, p<0.0001, partial 
η2=0.740]. In participant’s ethnicity, a significant difference was found between the 
Caucasian and East Asian groups [F(1,86)=6.984, p=0.010, partial η2=0.075]. These results 
suggest that the positive effect of the host’s approaching behavior was found in both ethnic 
groups, regardless of ethnicity.  
Based on these results, the impact of the host’s ethnicity on evaluation was tested 
within each ethnic group by 2-way ANOVAs (approach vs. avoidance) x (Caucasian vs. East 
Asian host). For host’s ethnicity, Caucasian and East Asian hosts were compared. The results 
showed that Caucasian participants gave significantly lower evaluations to East Asian hosts’ 
avoidance behavior [F(1,43)=5.785, p=0.021, partial η2= 0.119]. Post-hoc tests using the 
Bonferroni correction revealed that ratings for approach were significantly higher than 
avoidance condition [F(1,43)=133.630, p<0.0001, partial η2=0.757]. In host’s ethnicity, a 
difference was found between ratings for the Caucasian and East Asian hosts: Caucasian 
participants gave significantly lower evaluations on the avoiding behavior of East Asian hosts 
[F(1,43)=4.613, p=0.037, partial η2=0.097]; however, this did not pass the adjusted critical p-
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value (0.025). On the other hand, East Asian participants did not show a particular tendency 
in evaluating either Caucasian or East Asian hosts [F(1,43)=2.314, p=0.136, partial η2=0.051] 
(See Figure 3A).   
Given the unequal ratio of stimuli allocated for each host’s ethnicity, this result might 
have been linked to unequal level of statistical power between different conditions. To 
address this issue, video clips with Caucasian hosts were randomly chosen from each run to 
match the exact number in every condition (e.g., approach or avoidance, handshake or no-
handshake, female or male host, etc.) of video clips with East Asian hosts. Based on the equal 
number of stimuli in both conditions of host ethnicity, additional analysis was performed 
within the Caucasian group [F(1,43)=21.052, p<0.0001, partial η2=0.329], and the result 
demonstrated significant differences between host ethnicity.  
The main effects of each condition were also tested with the Bonferroni correction. 
As in the previous result from the unmatched stimuli, the ratings for approach and avoidance 
conditions were significantly different [F(1,43)=156.333, p<0.0001, partial η2=0.784], and 
also the ratings for Caucasian and East Asian hosts were significantly different 
[F(1,43)=38.722, p<0.0001, partial η2=0.474]. The effect size in both conditions was also 
increased when compared to the results from previous analysis. Hence, this analysis bolstered 
the robust impact of host ethnicity on the positive reaction in social interaction. On the other 
hand, the East Asian group still did not reveal a statistically significant result [F(1, 43)=2.483, 
p=0.122, partial η2=0.055], which was also in line with the results from previous analysis.  
Additionally, influences on types of evaluation were also tested within each ethnic 
group by 2-way ANOVA (approach vs. avoidance) x (host competence vs. participant 
interest). Caucasian participants showed less interest in doing business with the avoiding 
hosts, but it did not pass the adjusted p-value [F(1,43)=5.123, p=0.029, partial η2=0.106]. The 
post-hoc tests using Bonferroni correction revealed that the main effects of the social 
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interaction condition [F(1,42)=117.157, p<0.0001, partial η2=0.732] and the type of 
evaluation [F(1,42)=15.633, p<0.0001, partial η2=0.267] were both significant. On the other 
hand, the result of East Asian participants was not significant [F(1,43)=3.683, p=0.062, 
partial η2=0.079].  
Caucasian men showed greater sensitivity to avoidance behaviors  
displayed by male hosts 
 To examine ethnicity-related sex differences in the observation of non-verbal social 
interaction, a mixed 2-way ANOVA (approach vs. avoidance) x (female vs. male participant) 
was performed within each ethnic group. In the Caucasian group, the difference between 
ratings for approach and avoidance conditions was greater in Caucasian women than in 
Caucasian men, however, the p-value was not significant under the adjusted standard 
[F(1,42)=4.380, p=0.042, partial η2=0.094] (See Figure 3B). In the post-hoc tests with the 
Bonferroni correction, however, Caucasian participants’ sex did not show significant 
differences [F(1,42)=0.331, p=0.568, partial η2=0.008]; the main effect of social interaction 
conditions was significant [F(1,42)=126.419, p<0.0001, partial η2=0.751]. Hence, the 
interaction shown in the Caucasian group seemed to be mostly driven by the effect of the 
social interaction condition. In the East Asian group, an interaction pattern similar to that 
shown in the Caucasian group was not found [F(1,42)=0.364, p=0.550, partial η2=0.009].  
To examine if the effect of the host’s sex (female vs. male host) influenced the 
evaluation of social interaction, a condition of host’s sex was added as the third factor; a 
mixed 3-way ANOVA (approach vs. avoidance) x (female vs. male participant) x (female vs. 
male host) was run within each ethnic group. In the Caucasian group, Caucasian men gave 
lower ratings to avoidance behavior in male hosts compared to that of female hosts 
[F(1,42)=5.243, p=0.027, partial η2=0.111]. When the main effect of each condition was 
tested with the Bonferroni correction, only the social interaction condition [F(1,42)=126.450, 
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p<0.0001, partial η2=0.751] and the host’s sex [F(1,42)=24.343, p<0.0001, partial η2=0.367] 
revealed significant results. None of differences described above were found in the East 
Asian group [F(1,42)=1.384, p=0.246, partial η2=0.032].  
The type of evaluation was also tested to see its influence on culture-related sex 
differences in evaluating social interaction by 3-way mixed ANOVA (approach vs. avoidance) 
x (female vs. male participant) x (host’s competence vs. participant’s interest). In the 
Caucasian group, no significant difference between sexes was shown [F(1,42)=0.692, 
p=0.410, partial η2=0.016]. In the East Asian group, however, the response patterns of East 
Asian men and women were significantly different; East Asian men showed less interest in 
the avoidance behavior of male hosts when compared to their counterpart female participants 
[F(1,42)=4.397, p=0.042, partial η2=0.095]. To test whether East Asian men's lower interest 
in the avoidance behavior of male hosts was due to sex differences, a post-hoc test with the 
Bonferroni correction was run to check main effects. The social interaction condition and the 
type of evaluation showed significant effects [F(1,42)=125.800, p<0.0001, partial η2=0.750; 
F(1,42)=9.613, p=0.003, partial η2=0.186], participants’ sex did not [F(1,42)=3.158, p=0.083, 
partial η2=0.070].  
In sum, the Caucasian group showed significant interactions between social 
interaction and sex differences, but the East Asian group did not. In terms of sex differences 
in the Caucasian group, the host’s sex had a significant effect on evaluating hosts, but the 
participant’s sex did not.  
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The Impact of Ethnicity on the Handshake Effect 
Caucasian participants showed greater sensitivity to the handshake than East 
Asian participants 
For the second hypothesis, the impact of ethnicity on the effect of the handshake was 
investigated. First of all, the influence of the handshake on social interaction was tested by 2-
way repeated measures ANOVA (approach vs. avoidance) x (handshake vs. no-handshake), 
across all participants. The result of analysis replicated the stronger effect of the handshake in 
approach than in the avoidance condition [F(1,87)=6.348, p=0.014, partial η2=0.068], as in 
the previous study (Dolcos et al., 2012). As a post-hoc analysis, the main effect of each 
condition was tested with a Bonferroni correction. For the social interaction condition, the 
difference between approach and avoidance conditions was significant [F(1,87)=246.870, 
p<0.0001, partial η2=0.739]. For the handshake condition, the difference between the 
handshake and no-handshake conditions was also significant [F(1,87)=50.170, p<0.0001, 
partial η2=0.370] (See figure 4A). Thus, post-hoc tests revealed that both conditions 
significantly contributed to the handshake effect in social interaction.  
To clarify whether the effect of the handshake on social interaction was significant 
regardless of ethnicity, the same analysis was performed within each ethnic group. The 
boosting effect of handshake on approaching behavior was significant in the Caucasian group 
based on the adjusted p-value [F(1, 43)=5.623, p=0.022, partial η2=0.116]. Based on the post-
hoc Bonferroni correction, the main effects of both conditions (i.e. social interaction and 
handshake) were shown as robust [F(1,43)=116.873, p<0.0001, partial η2=0.731; 
F(1,43)=39.696, p<0.0001, partial η2=0.480]. However, the interaction was not as significant 
in the East Asian group as in the Caucasian group [F(1, 43)=0.953, p=0.335, partial η2=0.022] 
(See Figure 4B). Hence, from the post-hoc tests, it was confirmed that the handshake 
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increased the ratings of both Caucasian and East Asian groups in general, whereas the 
stronger handshake effect in the approach condition was only shown in the Caucasian group. 
As a part of exploratory analyses, approach and avoidance conditions were separated, 
and two different 2-way mixed ANOVAs (one was handshake vs. no-handshake) x  
(Caucasian vs. East Asian participant, and the other was handshake vs. no-handshake) x  
(female vs. male participant) within each condition were run. Within the approach condition, 
the interaction of handshake x participant’s ethnicity was significant [F(1, 86)=10.844, 
p=0.001, partial η2=0.112], which seemed to be driven by Caucasian participants’ affinity for 
the handshake. However, the interaction of handshake x participant’s sex was not significant 
[F(1, 86)=3.559, p=0.063, partial η2=0.040]. Within the avoidance condition, the interaction 
of handshake x participant’s ethnicity was significant [F(1, 86)=10.054, p=0.002, partial 
η2=0.105], and the interaction of handshake x participant’s sex was significant based on the 
adjusted p-value [F(86)=5.344, p=0.023, partial η2=0.059]. Significant interactions revealed 
in both analyses seemed to be driven by Caucasian men’s decreased evaluation of the 
avoidance behavior of East Asian hosts, which has already been demonstrated in the previous 
section. Additional exploratory analyses of 3-way mixed ANOVA (approach vs. avoidance) x 
(handshake vs. no-handshake) x (female vs. male participant) were run within each ethnic 
group: When participant’s sex was added as the third condition, neither the Caucasian group 
[F(1, 42)=0.270, p=0.606, partial η2=0.006] nor the East Asian group [F(1, 42)=0.013, 
p=0.908, partial η2=0.000] showed significant results. 
Considering that previous research (Dolcos et al., 2012) included only Caucasian 
participants, the present study shows how the effect of handshake on social interaction was 
different between two ethnic groups, Caucasian and East Asian. These results successfully 
replicated the positive effect of handshake on social interaction as evaluated by Caucasian 
subjects, and provide the basis of the novel findings in the present study. After the 
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relationship between the handshake and general forms of social interaction was examined, the 
focus of the analysis was narrowed further to examine the specific effect of the handshake.  
As predicted in the second hypothesis, the impact of participants’ ethnicity modulated 
the positive effect of the handshake. This effect was confirmed by a significant interaction 
between a 2-way mixed ANOVA (Caucasian vs. East Asian participant) x (handshake vs. no-
handshake) [F(1,86)=13.335, p<0.0001, partial η2=0.134],  which was supported by the 
significant main effect of the handshake [F(1,86)=57.691, p<0.0001, partial η2=0.401] and 
the participant’s ethnicity [F(1,86)=6.926, p=0.010, partial η2=0.075] corrected with the post-
hoc Bonferroni corrections. The positive effect of the handshake was significantly stronger in 
Caucasian participants. They gave higher ratings to the hosts who did the handshake while 
East Asian participants did not (See Figure 5A). Additionally, ratings for the handshake 
condition between Caucasian and East Asian participants were compared by a post-hoc 
independent-samples t-test [t(86)=3.836, p<0.0001], which bolstered particularly the idea that 
the stronger effect of the handshake originated in the Caucasian participants and not the East 
Asian participants (See Figure 4A).  
When type of evaluation was separated and tested, the absence of handshake lowered 
the interest ratings in the East Asian group, but this effects was not statistically significant 
[F(1, 43)=3.797, p=0.058, partial η2=0.081]. The post-hoc test with the Bonferroni correction 
showed that both the handshake condition [F(1,43)=17.571, p<0.0001, partial η2=0.290] and 
the type of evaluation [F(1,43)=10.643, p=0.002, partial η2=0.198] contributed to the 
significant interaction. However, there was no significant difference between ratings for 
interest and competence in the Caucasian group [F(1, 43)=0.550, p=0.462, partial η2=0.013].  
Host’s ethnicity was not the primary factor to modulate the handshake effect 
The impact of host’s ethnicity on evaluation was also tested to complete the answer to 
the second hypothesis. To see whether the impact of the host’s ethnicity interacted with the 
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impact of participants’ ethnicity, a 3-way mixed ANOVA (Caucasian vs. East Asian 
participant) x (Caucasian vs. East Asian host) x (handshake vs. no-handshake) was performed. 
For host’s ethnicity, East Asian hosts were chosen as the counterpart of Caucasian hosts to 
compare the evaluations; the result was not significant [F(1,86)=1.201, p=0.305, partial  
η2=0.276] (See Figure 5B). This result implies that host’s ethnicity might not be the primary 
factor to modulate the positive effect of the handshake. Although host’s ethnicity did not 
modulate the positive effect of the handshake, it should be noted that the main effect of the 
condition was significant [F(1,86)=9.560, p=0.003, partial η2=0.100]; the ratings for 
Caucasian hosts were higher than that of East Asian hosts in both ethnic groups. The main 
effect of the handshake was also significant [F(1,86)=52.635, p<0.0001, partial η2=0.380]. 
The unequal proportion of the number of stimuli in two conditions was also 
considered in analyzing the handshake effect as well as in analyzing social interaction 
conditions. The number of video clips for Caucasian hosts was matched to the number of 
video clips for East Asian hosts in observing the handshake/no-handshake conditions for the 
restricted version of analysis. However, no particular difference was found in evaluation 
between Caucasian and East Asian hosts [F(1,86)=2.101, p=0.151, partial η2=0.024]. The 
main effect of host’s ethnicity was significant and effect size was increased when compared 
to the prior analysis [F(1,86)=79.213, p<0.0001, partial η2=0.479]. The main effect of 
handshake was still robust, too [F(1, 86)=36.918, p<0.0001, partial η2=0.300]. Hence, it did 
not seem that an asymmetry in statistical power was the main cause of the absence of 
significance in the original version of investigation. 
Finally, ratings for the control condition were compared to confirm that Caucasian 
and East Asian participants had a similar level of criteria for evaluating social interactions. In 
general, there was no difference in total ratings for the control between the Caucasian and the 
East Asian groups [t(86)=-1.858, p=0.067]. When separated by host’s ethnicity, no 
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differences were found between the two ethnic groups for the evaluations of the display of 
Caucasian hosts [t(86)=-1.948, p=0.055] and of the display of Asian hosts [t(86)=-1.151, 
p=0.253]. Paired-sample t-tests were also run to compare the ratings for the display of 
Caucasian hosts to that of East Asian hosts within each participant ethnic group. Neither 
group showed significant differences in ratings between two host displays [East Asian: 
t(43)=0.978, p=0.333; Caucasian: t(43)=-1.197, p=0.238]. Thus, these results demonstrate 
that Caucasian and East Asian participants used similar criteria to rate observed social 
interactions. 
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The Impact of Culture-Related Sex Differences on Handshake Effect 
Participant’s sex was not the primary factor to modulate the handshake effect 
For the third hypothesis, a series of ANOVA tests were performed to examine 
whether the impact of participants’ sex modulated the positive effect of the handshake in 
social interaction. This hypothesis was tested by a 2-way mixed ANOVA (female vs. male 
participant) x (handshake vs. no-handshake): Female participants gave higher evaluations for 
a host’s handshake than did male participants in general, but this effect was not significant 
with the adjusted p-value [F(1,86)=4.685, p=0.033, partial  η2=0.052]. To clarify which 
factor actually determined the effect of interaction, main effects were tested with the 
Bonferroni correction. The results showed that the handshake condition had a significant 
main effect [F(1,86)=52.667, p<0.0001, partial η2=0.380], whereas participants’ sex did not 
[F(1,86)=0.655, p=0.421, partial η2=0.008] (See Figure 6A). This result implies that the 
impact of the handshake acted as a primary factor for the differences in evaluations.   
To investigate whether each participant’s ethnicity was involved in sex differences, a 
2-way mixed ANOVA was performed separately within each ethnic group. In the Caucasian 
group, Caucasian women showed numerically greater difference between evaluations for the 
handshake and no-handshake conditions than their male counterparts did, but statistically not 
significant [F(1,42)=4.424, p=0.041, partial η2=0.095] (See Figure 6B). According to the 
Bonferroni correction as a post-hoc, the main effect of the handshake was significant 
[F(1,42)=43.743, p<0.0001, partial η2=0.510], but participants’ sex was not [F(1,42)=0.357, 
p=0.554, partial η2=0.008].  
In the East Asian group, such a significant difference in ratings was not found in 
either sex, although East Asian women gave numerically higher evaluations to the handshake 
than did East Asian men [F(1,42)=1.037, p=0.314, partial η2=0.024]. When comparing 
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ratings for the handshake between Caucasian and East Asian women, the difference was still 
not significant [t(42)=1.757, p=0.086] (See Figure 6B). 
The type of evaluation of the handshake effect was also tested within each ethnic 
group by 3-way mixed ANOVA (female vs. male participant) x (handshake vs. no-handshake) 
x (host’s competence vs. participant’s interest). Results showed that East Asian men rated 
less interest on the absence of the handshake, but it was not statistically significant with the 
adjusted p-value [F(1,43)=5.040, p=0.030, partial η2=0.107]. However, the main effect of the 
handshake was significant [F(1,42)=17.550, p<0.0001, partial η2=0.295], and the type of 
evaluation, too [F(1,42)=10.462, p=0.002, partial eta=0.199]. Sex differences between East 
Asian men and women were not significant [F(1,42)=3.115, p=0.085, partial η2=0.069]. 
Overall, the impact of the handshake was greater in women regardless of ethnicity, 
and the sensitivity to the handshake shown in women seemed to be especially larger in the 
Caucasian women. In the East Asian group, the handshake effect was smaller and only 
distinguishable in the East Asian women but not in the East Asian men.  
Caucasian men showed greater sensitivity to the absence of  
male host’s handshake 
The impact of the host’s sex (i.e. female vs. male host) on evaluation was also tested 
to complete the answer to the third hypothesis. To investigate how the female vs. male host 
influenced the handshake effect, a 3-way mixed ANOVA (female vs. male participant) x 
(female vs. male host) x (handshake vs. no-handshake) was separately run for each ethnic 
group. In the Caucasian group, men showed more reduced evaluation in rating the no-
handshake condition than their female counterparts, which was not significant with the 
adjusted p-value [F(1,42)=5.049, p=0.030, partial η2=0.107] (See Figure 7). To clarify which 
factor had mostly driven the significant 3-way interaction, the Bonferroni correction was used. 
In results, the main effects of the handshake [F(1,42)=43.771, p<0.0001, partial η2=0.510] 
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and the host’s sex [F(1,42)=25.616, p<0.0001, partial η2=0.379] were significant; according 
to the additional paired-samples t-test, the main effect of the host’s sex seemed to be driven 
by ratings for no-handshake condition between female and male hosts [t(21)=4.771, 
p<0.0001]. However, sex differences were not significant [F(1,42)=0.362, p=0.551, partial 
η2=0.009].    
Additional 2-way repeated measures ANOVA (female vs. male host) x (handshake vs. 
no-handshake) were run separately within each sex group of Caucasian participants to check 
for any subtle sex differences related to the host’s sex. Caucasian men gave significantly 
lower ratings toward the male hosts who omitted the handshake [F(1,21)=16.972, p=0.001, 
partial η2=0.447] (See Figure 7). According to post-hoc test, both main effects of the 
handshake [F(1, 21)=12.196, p=0.002, partial η2=0.365] and host’s sex [F(1, 21)=11.324, 
p=0.003, partial η2=0.350] were effective within Caucasian men. On the other hand, the sex-
oriented bias found in Caucasian men was not found in Caucasian women [F(1,21)=1.131, 
p=0.300, partial η2=0.051]; they tended to give numerically lower ratings for no-handshake 
condition regardless of the female vs. male host. In the East Asian group, an impact of female 
vs. male host on the absence of the handshake was not found. In sum, the impact of female vs. 
male host on absence of handshake was apparent in the Caucasian group, especially for the 
Caucasian men.  
Ratings for the control condition were also compared to confirm that men and women 
participants had the same tendency to evaluate the interaction. In general, there was no 
difference in total ratings for the control between men and women across the board [t(86)=-
0.619, p=0.538]. When separated by female vs. male host, still no differences were found 
between the two sexes — both for evaluation on the display of female hosts [t(86)=-0.714, 
p=0.477] and on the display of male hosts [t(86)=-0.506, p=0.614].  
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To clarify the influence of participants’ ethnic backgrounds on sex differences, the 
same t-test between men and women was run within each ethnic group. In the Caucasian 
group, there was no difference between the two sexes in their rating of both the displays of 
the female hosts [t(42)=0.398, p=0.692] and the displays of the male hosts [t(42)=0.293, 
p=0.771]. The result was the same between East Asian men and women when rating displays 
of the female hosts [t(42)=-0.248, p=0.805] and of the male hosts [t(42)=0.079, p=0.937]. 
Thus, these results from t-tests confirmed that male and female participants used a similar 
level of criteria for rating observed social interactions, and this rating was not differentiated 
by individuals’ ethnic backgrounds. 
As a part of exploratory analyses, a 4-way repeated measures ANOVA (Caucasian vs. 
East Asian host) x (female vs. male host) x (host’s competence vs. participant’s interest) x 
(handshake vs. no-handshake) was performed, and the interaction was significant [F(1, 
87)=4.593, p=0.035, partial η2=0.050]. Another 4-way mixed ANOVA (female vs. male 
participant) x (Caucasian vs. East Asian host) x (female vs. male host) x (host’s competence 
vs. participant’s interest) revealed significant interaction [F(1, 86)=7.639, p=0.007, partial 
η2=0.082]. However, considering the minimum number of trials, including every condition 
for each 4-way interaction (i.e. 3 trials for including all 4 conditions), these analyses might 
not have enough statistical power to be as strong as the other analyses. 
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Figures 
Figure 3. The impact of ethnicity and sex differences on social interaction. (A) Caucasian 
participants gave relatively lower evaluations to avoidance behaviors of Asian hosts. (B) 
Caucasian participants and East Asian participants revealed differing response patterns 
depending on sex. In all figures, one asterisk (*) denotes P values between 0.01 and 0.05, two 
asterisks (**) denote P values between 0.001 and 0.01 are shown with, three asterisks (***) 
denote P values between 0.0001 and 0.001, and four asterisks (****) denote P values less 
than 0.0001.  
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Figure 4. The impact of handshake in observed social interactions. (A) Overall, participants 
gave significantly higher evaluations for Handshake compared to No-handshake, in both 
approach and avoidance conditions, and the effect of handshake was significantly stronger in 
the approach condition. This result replicated the results of the previous study (Dolcos et al., 
2012). (B) Both East Asian and Caucasian participants gave higher evaluations for 
Handshake condition in both social interaction conditions. However, the stronger effect of 
handshake in approach condition was only obvious in the Caucasian group. This result shows 
how the impact of ethnicity modulates the effect of a specific type of interpersonal touch in 
social interaction. 
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Figure 5. The role of ethnicity in the impact of handshake. (A) Caucasian participants 
appreciated handshake more than East Asian participants, although the main effect of 
handshake was found in both ethnic groups. (B) Both Caucasian and East Asian participants 
showed a similar pattern of responses to Handshake condition regardless of host’s ethnicity. 
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 Figure 6. The impact of culture-related sex differences on the effect of handshake in 
observed social interaction. (A) In general, female participants gave significantly higher 
ratings for Handshake condition than male participants. (B) Caucasian women showed the 
greatest sensitivity to handshake across four ethnic and sex groups. In the East Asian group, 
sensitivity to handshake was only found in women.  
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Figure 7. Caucasian men gave significantly lower ratings for no-handshake condition of male 
hosts in particular. Caucasian women gave similar ratings for no-handshake condition 
regardless of female vs. male host. No noticeable culture-related sex differences in response 
to Handshake condition were revealed in the East Asian group.  
	  48	  
DISCUSSION 
Growing evidence from the literature demonstrates the emotional impact of non-
verbal behavior in daily interaction. However, the role of social or cultural context in 
behaviors involving formal touch and its outcome has been less investigated. The present 
study contributes to clarifying the role of ethnicity and sex-related differences in modulating 
the effect of handshake, as an important non-verbal means of social interaction. By 
presenting the handshake, a particular form of touch used as a greeting, within interactions in 
a social context (i.e. a business setting), the present study tested how ethnicity and sex 
differences are involved in the effect of handshake on social interaction. 
Overall, the present study tested three hypotheses: (1) Ethnicity and sex differences 
modulate the general form of non-verbal social interaction (i.e. approach and avoidance 
behavior of the hosts); (2) Ethnicity modulates the effect of the handshake; and (3) Culture-
related sex differences modulate the effect of the handshake. Each hypothesis yielded two 
main findings, for a total of six findings: (1A) Caucasian participants showed greater 
sensitivity to avoidance behaviors displayed by East Asian hosts; (1B) Caucasian men 
showed greater sensitivity to avoidance behaviors displayed by male hosts; (2A) Caucasian 
participants showed greater sensitivity to the handshake than East Asian participants; (2B) 
Host’s ethnicity was not the primary factor to modulate the handshake effect; (3A) 
Participant’s sex was not the primary factor to modulate the handshake effect; (3B) 
Caucasian men showed greater sensitivity to the absence of male host’s handshake. Detailed 
discussion of each finding follows below. 
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The Impact of Ethnicity and Sex differences on Non-verbal Social Interaction 
Caucasian participants showed greater sensitivity to avoidance behaviors 
displayed by East Asian hosts  
 As predicted, both ethnic groups — Caucasian and East Asian — showed similar 
tendencies in response to general forms of social interaction, approach and avoidance. 
Overall, approach behaviors were recognized as more positive than avoid behaviors. Hence, 
gestures involved in approach seemed to have a positive effect regardless of the observer’s 
own ethnicity. However, setting aside the emotional valence, the magnitude of the evaluation 
was differentiated by the ethnicity of the participants. According to the results, Caucasian 
participants tended to give lower evaluations when East Asian hosts showed avoiding 
behavior toward their guests (i.e., withdrawal gestures such as crossing arms and/or sitting 
back in a chair). Interestingly, decreased evaluation by Caucasian participants was not 
apparent with other non-Caucasian hosts (i.e., Indian and African-American).  
 To check for possible ethnicity-oriented bias in evaluations, ratings for control 
conditions were compared between Caucasian and East Asian groups. In general, the 
tendencies for evaluating hosts were not different between the two ethnic groups. Also, no 
particular difference in the level of ratings was found in the evaluations of both Caucasian 
and East Asian hosts. This result eliminated a possible confound that might have been caused 
by differentiated criteria between participants with different ethnic backgrounds. Moreover, 
considering that a different ratio of host ethnicity to specific sets of stimuli might cause 
confounding effects in evaluating the host’s interaction, an additional post-hoc test based on 
an equal number of the stimuli was performed. The analyses with the matched set of stimuli 
revealed the same result as with the original set of stimuli, which confirmed Caucasians’ 
decreased evaluations of East Asian host’s avoidance behaviors. 
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 What has brought such a discrepancy between Caucasian and East Asian groups in 
evaluating the interactions of hosts with different ethnicities? One possible explanation is the 
difference in physical appearance, which might appear less familiar to the Caucasian 
participants. However, according to the result of ethnicity ratings, all three sub-categories of 
non-Caucasian host characters (i.e. East Asian, Indian, and African-American) were 
recognized significantly different when compared to Caucasian host characters. Additionally, 
there was no statistical difference in ratings among three sub-categories of ethnicity. Based 
on the statistical results, the physical appearance of East Asian hosts might not be the most 
critical factor that influenced the decrease of evaluation. Moreover, according to available 
evidence, physical similarity may not be the primary factor creating emotional distance 
toward other ethnic groups (Schreiber & Iacoboni, 2012; Sobhani et al., 2012). Hence, 
differences in physical appearance based on ethnicity would not be sufficient to explain 
Caucasian participants’ reduced evaluation of the social interaction of East Asian hosts.  
 An alternative explanation can be found in the relatively lower frequency of exposure 
to Asian populations. Despite the recent increase of Asian immigrants (See Figure 1B), the 
Asian population still makes up only a small proportion of major ethnic groups in the U.S., 
such as African-American or Hispanic/Latino. While African-American and Hispanic/Latino 
groups have received a wide range of attention from academic research, media, and 
government policy during several decades, so far the Asian population has not received a 
similar spotlight in the domain of diversity issues. In general, people are more likely to 
develop negative stereotypes of members from other ethnic groups (Greenwald et al., 1998; 
Smith-McLallen et al., 2006). However, the negative impressions can be mitigated by 
providing appropriate explanations about cultural differences of other’s background (Castillo 
& Mallard, 2012; Seger et al., 2014). Thus, one possible interpretation of Caucasians’ 
reduced evaluation on the avoidance behavior of East Asian hosts may be that Caucasian 
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participants have had less cultural exposure to East Asian groups compared to other major 
ethnic groups, in general. This could be due to a misinterpretation of a gesture that has 
different meanings in different contexts, which can be mitigated by increased exposure of 
sufficient information.  
More research to elucidate the factors involved in devaluation of East Asian hosts is 
needed. For example, additional demographic questions or relevant scales to measure 
participants’ exposure to foreign culture/customs can be incorporated. Racial IAT scores can 
also be adopted to see if measuring participants’ implicit attitude has a substantial effect on 
their explicit assessment of the social interaction. This measurement for the impact of 
exposure to another ethnicity on a participant’s explicit evaluation may need to be considered 
in future studies. In the present study, the average of ratings decreased in the avoidance 
condition when Caucasian participants evaluated their own interests in doing business with 
the host. Even though the effect of approaching behavior was distinctive in both ethnic 
groups, East Asian participants showed rather attenuated responses to the avoidance of hosts 
in evaluating their interest. Typically, when an interaction partner shows avoiding behavior, 
the reaction to the behavior tends to be negative, too; however, how much the negative 
emotional reaction is expressed in interaction is influenced by many factors. One such factor 
would be an individual’s ethnic background.  
Ethnic difference shown in evaluating interest in future interaction might be involved 
in self-construal depending on different cultural perspectives — such as individualism and 
collectivism. In individualistic cultures, such as North America and Western Europe, 
“expressing oneself” is generally encouraged during socialization, while such an attitude is 
rather suppressed in collectivistic culture, such as in East Asian countries. Compared to 
evaluating the host’s competence, evaluating one’s own interest in doing business (with the 
host) is rather close to expressing one’s own preference and intention. In this context, 
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relatively lower evaluations of Caucasian participants on interest might be based on their 
stronger self-expression, which was formed by their socialization in an individualistic culture 
(Choi et al., 1999). 
Caucasian men showed greater sensitivity to avoidance behaviors  
displayed by male hosts 
 In culture-related sex differences, the response pattern to general social interactions 
was mainly differentiated by host’s sex, especially in the Caucasian group. Although 
Caucasian women showed numerically greater differences between two social interaction 
conditions than their male counterparts, participant’s sex was not a primary factor to elicit 
significant difference between ratings for approach and avoidance conditions. However, 
Caucasian men gave significantly lower evaluations on avoidance of male hosts than their 
female counterparts. On the other hand, sex differences in evaluations were not particularly 
distinguished in East Asians. Although East Asian women generally gave higher evaluations 
to the host’s behavior than East Asian men did, the sex-related difference in responses within 
the East Asian group was statistically not significant.  
 Anticipated emotional sensitivity of women was not very distinguished in the present 
results. However, a greater difference between the two social interaction conditions was 
shown in Caucasian women. In case of the Caucasian men, reduced evaluation on the 
negative reactions from hosts was statistically apparent. As introduced above, Westerners are 
familiar with expressing their own intentions and emotions in a more explicit manner, which 
is encouraged by their individualistic culture. This cultural tendency in Western society might 
have been combined with the emotional sensitivity of Caucasian women, and eventually 
influenced their evaluation on interpersonal touch to a numerically greater degree than their 
male counterpart. For Caucasian men’s decreased ratings for male hosts’ avoidance, social 
hierarchy, mostly distinguished in male mammals and hominids, may explain this: Where the 
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sex of the interactant was male, the male interactant’s withdrawal may elicit stronger 
negative reactions – which could be regarded as a challenge for hierarchy -- from a male 
observer. This tendency might have been facilitated and distinguished by the social pressure 
from the individualistic culture, when considering that no similar pattern in response toward 
the host’s interaction was found in the East Asian group. 
In addition, cultural differences in perceptual processes can be another factor to be 
considered in this case. When categorizing a specific target, Western people tend to focus on 
the saliency of the targeted object itself, whereas East Asian people tend to consider the 
larger perceptual context that the object is involved in (Nisbett & Miyamoto, 2005). In this 
view, Caucasian participants might have paid more attention to the emotional saliency shown 
in the host’s reaction to the guest and have been influenced by it when they had to evaluate 
the interaction based on what they had seen. These results can be further evidence of how the 
impact of ethnicity and sex differences can be combined; and how the combination modulates 
the evaluation of non-verbal social interaction. 
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The Impact of Ethnicity on the Handshake Effect 
Caucasian participants showed greater sensitivity to the handshake than East 
Asian participants	  
Confirming the second hypothesis, the participants’ ethnicity influenced the impact of 
the handshake on their social evaluation. Although the positive effect of the handshake was 
found in both ethnic groups, Caucasian participants tended to give significantly higher 
evaluations to the hosts who used the handshake than East Asian participants did. When the 
handshake was involved in a general form of social interaction, it was particularly effective in 
boosting Caucasian participants’ evaluations of host approach. Caucasians’ sensitivity to the 
handshake can be explained by the cultural characteristics of the handshake, a traditional 
greeting originating in Western society. As depicted in archaeological relics, handshaking has 
been practiced since the 5th century B.C. and is still the most typical way to initiate social 
interactions in North America and Western Europe. In particular, handshaking has been 
considered a gesture for assuring non-aggression between two male interactants, which 
brings the interaction itself into a more positive context. Hence, the presence of the 
handshake in interaction might be expected to elicit a positive social evaluation from 
Caucasian observers.   
However, East Asian participants did not show the same level of sensitivity as 
Caucasian participants to the handshake. While both ethnic groups valued more positive 
attitudes of host characters, the handshake did not boost East Asian participants’ evaluations 
as much as it did those of Caucasian participants. In most East Asian countries (e.g. China, 
Japan, Korea, and Taiwan), handshaking has not been considered a familiar gesture, as it is in 
Western Europe and North American countries (Hertenstein & Weiss, 2011; Singh et al., 
1998). The traditional form of greeting in East Asian society is bowing, which takes a role 
similar to that of the handshake in most of the social scene. Although handshaking has been 
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generalized as a common gesture for greetings across contemporary societies, bowing is still 
the most common way of greeting in East Asian culture (Singh et al., 1998); handshaking is 
rather likely to be used in a specific context, such as initiating a social interaction with non-
Asians, or combined with a light bowing.  
Considering that East Asian participants in the present study were born and raised in 
East Asian countries (i.e., China, South Korea, and Thailand) before arriving in the U.S., they 
might not have internalized the explicit or implicit cultural values originating in the Western 
tradition yet — including the handshake. This result indicates how cultural characteristics in 
a specific type of interpersonal touch are related to the elicitation of positive emotions during 
the observation of social interaction, and ultimately an enhancement of the evaluation of the 
interaction partners.   
Host’s ethnicity was not the primary factor to modulate the handshake effect 
Mediated by the handshake, the Host’s ethnicity did not show the same level of 
impact on social evaluation as the participant’s ethnicity did, although it had a significant 
main effect. Although the relative magnitude of the handshake effect was still larger in 
Caucasian participants, their degree of responses did not seem to be differentiated by the 
host’s ethnicity, and this pattern was the same in East Asian participants. Caucasian 
participant’s decreased evaluations in reaction to the East Asian host’s avoidance were not as 
apparent as when they evaluated the absence of the East Asian host’s handshake.  
Unequal proportion in the ratio of the host’s ethnicity (i.e., less number of East Asian 
host characters than Caucasian host characters) as implemented to stimuli might contribute to 
the absence of effect, which might have reduced the statistical power. As in case of 
investigating non-verbal social interaction, additional post-hoc analysis was run with the set 
of stimuli in matching number and conditions to eliminate a possible confounding. The result 
from the analyses on matched sets of stimuli was the same as those on the unmatched set of 
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stimuli and revealed greater effect size. This result implied that the asymmetry in ratio of 
stimuli conditions was not associated with the decreased impact of the host’s ethnicity. 
One interpretation of the reduced impact of host’s ethnicity to modulate the 
handshake effect is that an implicit social norm influenced the Caucasian participants’ 
attitudes toward the host’s ethnicity. In the case of these Caucasian participants (specifically 
from the Midwest region of North America), they might have learned a “politically correct” 
attitude toward other ethnic groups from social pressure. As the motto of the U.S. “E Pluribus 
Unum” indicates, the concept of uniting people from many races and ancestries might have 
influenced the formation of a social norm imposed through the educational system and/or 
media: One should not treat people from other ethnic groups differently due to their cultural 
difference.  
Considering the level of education (equivalent to high-school diploma or higher - 
almost all of the participants were undergraduate students at University of Illinois at Urbana-
Champaign) of recruited Caucasian participants in this study, they might have had more 
opportunity to learn that attitude from their social environment. In that sense, omitting the 
handshake is more likely to be regarded as a “cultural” mistake that can be explicitly 
recognized by the observer. Hence, once explicitly involved in the host’s ethnic background, 
omitting the handshake might have less negative impact when compared to avoidance. In the 
case of East Asian participants, their sensitivity to the handshake was still not as significant 
as that of Westerners. Therefore, the absence of the handshake might not have the same 
impact for East Asian participants, as their evaluations were less influenced by the presence 
of handshake and its positive effects on evaluating interactants. 
The impact of the ethnicity of observed interactants at the behavioral level did not 
seem to be explicit, based on the present study. However, adopting fMRI investigation might 
provide a more elaborate explanation by identifying the subtle effects at the neural level. A 
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large number of studies have been showing that observed interpersonal touch activates the 
secondary somatosensory area (SII) and other relevant regions included in the emotional 
network (e.g. rostral cingulate cortex and insular cortex), and which has a stronger effect than 
that of object or inanimate touch (Ebisch, Ferri, & Gallese, 2014; Ebisch et al., 2011; Keysers 
et al., 2010; Lucas et al., 2014).  
Furthermore, the study by Dolcos et al. (2012) reported the impact of the handshake 
on social interaction, which was distinguished in participant responses to the approach 
behavior of hosts at both behavioral and neural levels with the same experimental design in 
the present study. Based on this evidence, further research may shed light on possible 
correlations between behavioral responses and neural reactions attributed to ethnic factors, 
and complete the picture provided by the results in the current study. By balancing the 
number and condition of stimuli and adopting fMRI methods, elucidating the potential impact 
of an interactant’s ethnicity can be possible.  
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The Impact of Culture-Related Sex Differences on the Handshake Effect 
Participant’s sex was not the primary factor to modulate the handshake effect 
The third hypothesis was that culture-related sex differences in participants would 
modulate the positive effect of the handshake. The results showed that the influence of 
participants’ sex differences was not as strong as anticipated. Still, female participants across 
the board tended to give higher ratings to a host’s handshake than their male counterparts; 
however, a simple main effect of participant’s sex was not apparent despite the significance 
shown in interaction.  
According to the previous studies, it was expected that the effect of interpersonal 
touch would be stronger in women. It has been known that women tend to exchange more 
interpersonal touch and to show more favorable responses toward interpersonal touch during 
social interaction (Hertenstein et al., 2009; Hertenstein & Weiss, 2011). Even a slight touch 
on the shoulder has been seen to attenuate the tension felt in making economic decisions, an 
effect that was stronger in women (Levav & Argo, 2010). Here, although it did not have 
strong statistical support, still, the tendency of emotional sensitivity to the handshake in 
female participants was found in the present study to increase the difference between the 
handshake and no-handshake conditions when compared to their male counterparts.  
Each sex in each ethnic group showed different levels of sensitivity to the handshake.  
Specifically, the difference between the handshake and no-handshake conditions was greater 
in Caucasian women than in Caucasian men; still, according to the mean value, both 
Caucasian women and men seemed to give numerically higher evaluations than East Asian 
participants did. East Asian women revealed stronger sensitivity to handshakes than their 
male counterparts, but the numerical value of the ratings for handshake/no-handshake was 
rather decreased in East Asian women when compared to Caucasian women. According to 
the previous results in the present study, it is reasonable to infer that Caucasian participants’ 
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affinity to handshake was the primary factor that drove most of the differences between 
ethnic groups and sexes. This was supported by the robust main effect of handshake. 
To test possible sex-oriented bias in evaluations, ratings for a control condition were 
compared between male and female participants. In general, the tendency of evaluating hosts 
was not differentiated between the two sexes. Also, no particular difference in ratings was 
found in evaluating both male and female hosts. Relying on the results, it seems that both 
sexes used a similar level of criteria when they evaluated the female vs. male host. An 
additional post-hoc test was run to check any cultural influences on sex-oriented bias in 
evaluation. Caucasian and East Asian groups were separated, and then the control ratings 
from two sexes within each group were compared. Still, no particular difference in ratings 
was found in evaluating both male and female hosts in both groups. In consequence, it may 
be concluded that Caucasians’ sensitivity to the handshake was not due to the influence of 
criteria for evaluation.  
In sum, participants’ sex differences were tested within the context of evaluating the 
handshake in social interaction, either in general or in particular ethnic groups. A tendency of 
women’s emotional sensitivity was observed in the results; however, it seemed that 
participants’ ethnicity was emphasized more than participants’ sex to determine the 
evaluation of the handshaking of hosts.  Much literature describes women’s affinity for 
interpersonal touch, but few studies have attempted to focus on the effect of ethnic 
background in sex-oriented touching behavior. In that regard, the results from the present 
study support the idea that ethnicity mediates the impact of participants’ sex differences in 
evaluating the outcome of interpersonal touch. How ethnic background interacts with host’s 
sex difference (i.e., female vs. male host) is described with more empirical details in 
following section. 
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Caucasian men showed greater sensitivity to the absence of male host’s 
handshake 
The last finding was that culture-related sex differences in hosts modulated the 
positive effects of the handshake. Results showed a heightened sensitivity of Caucasian men 
toward the absence of the handshake when compared to their female counterparts, especially 
when caused by male hosts. In general, both Caucasian women and men were highly 
sensitive to the handshake of the hosts. While Caucasian women gave a similar level of 
reduced ratings to the absence of a handshake regardless of the host’s sex, Caucasian men 
selectively gave lower evaluations to the male host’s absence of handshake.  
Differentiated response patterns that showed in Caucasian men a decreased evaluation 
for only the same-sex hosts without handshake might emphasize the traditional role of 
handshake in male-male interactions, as a social convention in the Western society. In Anglo-
Saxon culture, shaking hands between two men has been regarded as an action to establish a 
friendly relationship, by showing that there was no intention to harm. Although the 
handshake in contemporary society does not contain the exact original meaning anymore, its 
implications in formal interaction still remain in many social contexts: a handshake helps to 
initiate a cooperative, or at least amiable, communication among strangers who might have 
different intentions and interests. Reduced evaluation of the lack of handshake in male hosts 
demonstrates that the cultural aspects of interpersonal touch influence the evaluations of the 
observers (i.e., Western men) who share the same cultural backgrounds (i.e., Western-North 
American culture).  
One interesting point here is that this tendency shown in Caucasian men is rather 
opposite to the typical responses toward male-male touch. In general, same-sex touch 
between two men is generally accompanied by a feeling of discomfort, which is remarkably 
greater in men than women. It has been known that both men and women consider male-male 
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touch to be less appropriate than other types of touch relationship (Derlega, Cantanzaro, & 
Lewis, 2001). In a study by Floyd (2000), participants viewed a set of photographs displaying 
same-sex couples embracing each other with the description of their relationship (i.e., 
Romantic or not). In the case of a male-male couple, participants rated the picture less typical 
than male-female touch or female-female touch. In that sense, this result in the present study 
can be one of the few cases showing how one’s acquired cultural values have a greater 
impact than typical attitudes toward the same-sex touch. Considering that handshake is 
widely used and expected in initializing a business relationship regardless of either Western 
or East Asian society, Caucasian men’s increased sensitivity to handshake can be described 
as an example of how the impact of ethnicity involves the sex of the observed interactants in 
social interactions. 
 Last but not least, unlike their female counterparts, East Asian men did not seem to 
be much influenced by the handshake. Supposing that the impact of ethnicity involves sex 
differences, consequences from a few culture studies may elucidate the response pattern of 
East Asian men. Based on affect valuation theory (Tsai, 2007), one possible explanation of 
this result is that East Asians learn to regulate emotions from their culture, which values 
reserved emotional expressions. According to Tsai and Levenson (1997), Chinese Americans 
showed greater moderation in emotional response when compared to European Americans, in 
both self-reported and physiological responses. These cultural characteristics might provide 
an explanation to support East Asian men’s decreased evaluation of hosts in general. 
Here, for the East Asian men, there was almost no difference between the average 
score of the handshake and no-handshake conditions, which seems to be in line with a study 
that compared the level of emotion regulation between Chinese and American participants 
(Davis et al., 2012). Regarding their cultural background, which emphasizes reserved 
attitudes in social situations, East Asian men might be more familiar with regulating their 
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emotions in the context of evaluating others. As mentioned in the previous section, this 
attitude might be related to the general influence of collectivistic culture, where suppressing 
one’s emotional expressions to meet the “proper” attitude is shaped and encouraged by the 
cultural norms. How an attitude developed in a specific culture influences social evaluation 
might be a reasonable question to be considered in a possible follow-up study. 
In sum, the overall findings in the present study bolster the ideas that ethnicity and 
sex differences modulate the outcome of observed non-verbal social interactions, and that 
handshake has a positive impact in evaluating these social interactions. In detail, participants’ 
ethnicity was the most robust factor to determine the evaluation of either general social 
interaction or interpersonal touch, while hosts’ ethnicity took a rather subordinate role in 
modulating the evaluations. On the other hand, participants’ sex was not as primary a factor 
as the host’s sex in determining the evaluation of either general social interaction or 
interpersonal touch.  
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Caveats 
Caveats about the present study should be mentioned before proceeding to the 
conclusion and future directions. First of all, the ratio between Caucasian hosts and East 
Asian hosts was not equal (i.e. 8 Caucasian: 3 East Asian). To eliminate possible issues 
related to the inequality in the ratio of the host’s ethnicities, the number of stimuli and 
contained conditions (i.e. social interaction, female vs. male host, etc.) was matched and 
analyzed by the post-hoc tests that followed. The results from the post-hoc tests were the 
same as those from the original set of the stimuli. Still, for a precise investigation, additional 
video clips allocated equally to three sub-categories of ethnicity need to be created for future 
studies, to increase the statistical power and to balance the ratio of targeted conditions. 
Secondly, the guest’s ethnicity was limited to Caucasian. Although the evaluation was only 
focusing on host’s behavior, guest’s ethnicity can be one of the possible factors that influence 
participant’s response to social interactions in general. In addition, guest’s ethnicity should be 
considered if a possible follow-up study focuses on the cultural aspects of perspective-taking 
process between Caucasian and East Asian participants. Thus, as a part of further 
investigation, guest’s ethnicity needs to be incorporated in the experimental design. Thirdly, 
as a limitation of the behavioral study, relevant neural components supporting the behavioral 
results were not suggested in the present study. To address this issue, further effort to 
associate current behavioral results with relevant neural mechanisms of social interaction 
might be required for complete understanding of the big picture of the present findings (i.e., 
by running the same design in fMRI experiments using both Caucasian and East Asian 
participants). 
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Conclusions and Future Directions 
Social interaction is a highly developed human behavior that is a crucial skill for 
surviving in society. Interpersonal touch has been known as one of the effective non-verbal 
means for communication, in social interactions. Evidence from several studies supports the 
positive emotional impact of interpersonal touch on social interaction, but there have been 
relatively few studies to examine the influence of social factors on interpersonal touch. The 
present study investigated the impact of ethnicity and culture-related sex differences on a 
specific form of interpersonal touch – the handshake – in observed social interaction.  
There were six main findings based on three hypotheses in the present study. 
Regarding the first hypothesis, the impact of ethnicity and sex differences modulated a basic 
form of social interaction: approach and avoidance. The first finding was that Caucasian 
participants showed greater sensitivity to the avoidance behavior of East Asian hosts than to 
that of Caucasian hosts. The second finding was that Caucasian men showed greater 
sensitivity to the avoidance behavior of male hosts than to that of female hosts. Regarding the 
second hypothesis, the impact of participants’ ethnicity modulated the positive effect of 
handshakes in observed social interaction. The third finding was that Caucasian participants 
showed greater sensitivity to the handshake than did East Asian participants. The fourth 
finding was that the host’s ethnicity had less impact on modulating the handshake effect than 
did the participant’s ethnicity. Regarding the third hypothesis, culture-related sex differences 
in participants modulated the handshake effect. The fifth finding was that participants’ sex 
differences were not the primary factor to modulate the handshake effect. The sixth finding 
was that Caucasian men revealed stronger sensitivity to the absence of the handshake in male 
hosts than did Caucasian women. Overall, the present study contributes to an improvement in 
the fundamental understanding of how an individual’s ethnicity modulates the emotional 
influence of non-verbal social interaction, and also, the impact of a specific interpersonal 
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touch, handshake. The present study also intertwines the impact of ethnicity with sex 
differences engaged in the social context. Finally, the present study demonstrates how the 
magnitude of the impact of individuals’ ethnicity and sex differences is differentiated from 
those of the observed interactants. Based on the results in present study, future investigations 
should focus on the neural mechanisms underlying the impact of ethnicity and sex differences 
on the effect of the handshake in the evaluation of social interactions.  
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